Currently there is considerable interest in the development and use of modified (abbreviated) biochemical test procedures in clinical microbiology. Most systems have been developed for identification of organisms that grow rapidly and are enzymatically quite active, such as Enterobacteriaceae. It should be noted, however, that buffered (rapid) substrates were employed by Pickett et al. some time ago for speciation of Brucella (4, 6) and subsequently for relatively rapid identification of nonfermentative gram-negative bacteria (5) . Several commercial systems are available and share the following objectives: simplicity, use of small volumes of substrate, more rapid results, and reactivity patterns that are reproducible and correlate well with those patterns recognized as essential for identification.
Starr et al. (10) pointed out the need for simpler, more rapid, and less costly systems for identification of anaerobes. They compared a micromethod multitest system (API Anaerobe System, Analytab Products, Inc.) with the conventional test procedures employed at the Center for Disease Control (CDC). The conventional media were maintained in an anaerobic chamber for at least 48 h before use. Both systems were inoculated and incubated in an anaerobic chamber. With notable exceptions, such as tests for nitrate reduction, H2S production, and indole production, there was over 90% agreement between the two systems. A similar API system has been used effectively for identification of Enterobacteriaceae (9, 13 We inoculated the PRAS tubes first, using a roll-tube inoculator while flushing with oxygen-free CO2. Tubes were incubated at 35 C for 3 weeks and then were read according to the Virginia Polytechnic Institute Anaerobe Laboratory Manual (3). End products of metabolism were determined by GLC, where indicated, by the procedure described by Sutter et al. (11) . Next, the standardized suspension was used to inoculate the CONV media, after the tubes had been steamed for 10 min and cooled, and sterile carbohydrate solution had been added as needed. Sterile capillary pipettes were used to inoculate a droplet to the bottom of each tube. Tubes were incubated at 35 C and read at 24 and 48 h; a final reading was made at 7 days.
Finally, the standardized suspensions were used to inoculate the MICRO system. Each strip was prepared by writing the culture number in the center and placed in the incubation tray provided, to which 4 ml of water was added. Large capillary pipettes (sterile) and rubber bulbs were used to inoculate the tubes. The tube and cupule of gelatin were filled, but only the tube section of the other substrates was filled. In early tests, no mineral oil was added to the indole test; later, mineral oil was added to the indole cupule. As each strip was filled, it was placed in a metal rack designed to hold 12 strips. After the rack was filled with strips, a catalyst basket was taped to the upper inner surface of a GasPak 100 anaerobic jar which had been modified to lie in a horizontal position. An indicator strip was placed in the jar so that it would not come in contact with the catalyst container. The top 2 1/8 inches (5.4 cm) was cut from a GasPak envelope. An 8-ml amount of water was added to the GasPak envelope, and it was then placed at the side of the rack in the jar. The GasPak envelope was tilted slightly away from the rack and rested on the upper wall of the jar. The lid was clamped on the jar, and the jar was placed horizontally in an incubator at 35 C. The strips were examined through the unopened jar at 24 h and the results were recorded. At 48 h, the jar was opened and the final readings were made. To test for indole, a drop of xylene was added on top of the oil and mixed with a toothpick; then a drop of Ehrlich reagent added. A red color indicated a positive test.
Urease activity was indicated by a red color (phenol red). A positive gelatin test was indicated by dispersion of the carbon particles. Esculin hydrolysis was indicated by a brownish-black color which was further examined for lack of fluorescence when exposed to a 366-nm wavelength ultraviolet light. The carbohydrate substrates contained bromocresol purple (BCP) indicator; therefore, yellow indicated fermentation and purple indicated lack of fermentation. If the indicator was reduced (colorless), a drop of 0.04% aqueous BCP was added to the tube before the reading was made.
Results of the three procedures were compared with one another and with expected reactions listed by Dowell and Hawkins (2), Holdeman and Moore (3), and Sutter et al. (11) . With 41 organisms, the MI-CRO, CONV, and PRAS results were recorded on separate data sheets along with supplementary information. These 123 data sheets were coded and scrambled, and identification by the reaction schemes cited above was attempted. Table 2 shows the results obtained with the 48 type, neotype, and reference strains in all three systems. The greatest disagreement with expected reactions occurred with gelatin, since only one MICRO gelatin test was positive. Also, the disagreements were greater with organisms that are slow growers and weak acid producers, such as many of the gram-positive nonsporeforming anaerobic rods. (12) , this was largely a result of recording of weak positive results (pH 5.6 to 5.9) in the PRAS systems which were recorded as weak, variable, or negative identification schemes. Total agreements between pairs of procedures were counted so that the direct comparisons given in Table 4 could be made.
RESULTS
The 41 organisms which were evaluated separately by the MICRO, CONV, and PRAS systems consisted of 19 B. fragilis, 1 F. varium, 1 Clostridium innocuum, 1 C. ramosum, 1 Acidaminococcus fermentans, 1 M. elsdenii, 1 P. prevotii, 1 P. saccharolyticus, 1 P. variabilis, 1 Veillonella parvula, 1 V. alcalescens, 6 Bifidobacterium species, 5 Eubacterium species, and 1 A. propionica. With supplementary information for preliminary grouping, plus GLC results when needed, 26 were definitively identified by the MICRO system, 28 by the CONV, and 30 by the PRAS, but only 19 were correctly identified by all three systems. The 22 organisms incorrectly identified by one or more systems are listed in Table 5 . The first five organisms were incorrectly identified in all three systems. The first organism listed probably is a B. fragilis subsp. distasonis (and therefore not incorrectly Esculin hydrolysis by the API procedures was found reliable when false-positive results, due to H2S production, were eliminated by reading with a 366-nm ultraviolet light for nonfluorescence of hydrolyzed esculin. Table 3 shows that the greatest discrepancies with this test were due to the difference in sensitivity between the CONV and PRAS systems.
Starr et al. (10) found that the micromethod system results had to be supplemented with other tests and GLC information in order to identify more than 66% of the anaerobes they tested. For this reason, we provided supplementary information (GLC data, colony morphology, Gram reaction, presence of spores, motility, antibiotic susceptibility pattern, and lecithinase, lipase, and catalase activity) on data sheets for all three procedures when identification of the 41 We emphasize that tests and observations such as colonial and microscopic morphology, motility, antibiotic susceptibility, lecithinase, lipase, catalase, and GLC are necessary for definitive identification of many anaerobic bacteria. However, pertinent, simplified, rapid biochemical test procedures which will permit identification of most clinically significant isolates can be set up at the work bench in the average clinical laboratory without cumbersome, expensive equipment and time-consuming procedures.
